In-line measurement of pulmonary metabolic function in the anesthetized rabbit.
Quantitative assessment of lung metabolic function is thought to provide biochemical information reflecting integrity of the pulmonary microcirculation. Although multiple indicator-dilution techniques are useful in such pharmacokinetic studies, the need for fractionation and subsequent processing of blood samples greatly prolongs data generation. Accordingly, we designed and tested an in-line system which rapidly can quantify single-pass disposition of photon-emitting substances in the pulmonary circulation of intact animals. The nuclear detection system consisted of a phoswich scintillation probe optically coupled to a photomultiplier tube. Pulses were discriminated for height and shape and counts recorded in a counter-timer, the output of which was interfaced with a personal computer. A mixture of an intravascular reference substance (99mTc-sulfur colloid) and an inhibitor of angiotensin-converting enzyme, N-[1(S)-carboxy-(4-OH-3-[125I]-phenyl) ethyl]-L-alanyl-L-proline (125I-CPAP), was injected as a bolus in the right heart of anesthetized ventilated rabbits and arterial blood was diverted through a flow-cell cuvette directly apposed to the phoswich detector. Single-pass extraction of 125I-CPAP was 39 +/- 3% (mean +/- SE; n = 20) and was depressed in a dose-dependent fashion by the addition of unlabeled CPAP (1-10 micrograms/kg) to the injection. These data indicate that we can now quantify, in the intact animal, saturable binding of an inhibitor to angiotensin-converting enzyme expressed on the surface of the pulmonary microvascular endothelium. Furthermore, such data can be obtained rapidly.